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l.

MOLDING APPARATUS EMPLOYING STICK
-MOLDS -
Tl:us is a dwmlon, of application Ser No 470,039,
filed 5/15/74, now U.S. Pat. No. 3,986,804 allowed

3

575776, Issue Batch No. C95, which is a continuation of

Ser. No. 279,490, filed 8/10/72, now abandoned.

BACKGRQUND OF THE INVENTION

1. Field of the Invention
The invention relates generally to molding equipment
for flowable materials, and more particularly to appara-
‘tus particularly well suited to handling of thermoset
- plastics, for example.
2. Description of the Prior Art
There is much prior art in the field of moldmg appa-
ratus. That of which I am aware and which is in some
respect more or less related to my present invention and
described in patents is as follows:

S United States
2,351,774 McGowen June 20, 1944
2,780,832 Schmitt et al Feb. 12, 1957
2,892,214 "McCarthy June 30, 1959
2,921,336 Crafton | Jan. 19, 1960
3,055,058 @ Cooketal Sept. 25, 1962
3,093,865 Peters et al June 18, 1963
3,095,604 ~ Ackaret July 2, 1963
3,103,039 Raobinson Sept. 10, 1963
3,111,717 Bodkins Nov. 26, 1963
- 3,134,137 Immel May 26, 1964
3,233,285 .. Ludwig Feb. 8, 1966
- 3,368,245 Witkowski “Feb. 13, 1968
- 3,078,506 Caughey Feb. 26, 1963
3,407,443 Becbee et al Oct. 29, 1968
3,553,788 Putkowski Jan. 12, 1971
3,590,109 Doleman etal June 29, 1971
German |
Paget Now. 16, 1951

Because of problems associated with molding plastic
materials, particularly where thermoset materials are to
‘be used for the plastic molded parts, I have analyzed the
problems and outlined solutions according to my inven-
tion as follows:

1. Runnerless tooling ehmmatmg runner scrap,

2. Separation of injection time from pre-heat and
curing time,

- 3. Minimize tooling complexity and eéxpense, -

" 4, Protection of parts;
5. Attainment of high production rates;
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6. Elimination of operator hazard of reaching into

open molds of conventional types for insert loading.

SUMMARY OF THE INVENTION

Described briefly, in a typical embodiment of the
present invention, a plurality of generally stick-shaped
molds is transferred from a mold closing station through
a mold pre-heating area, an orientation station, molding
station, an orientation station, a curing area, all in se-
quence, and then to an opening station. Insert loading
apparatus is disposed between the opening station and
the closing station and is synchronized with this equip-
ment, to accommodate and facilitate production of
products having inserts in the molded material.

A molding head is employed which is particularly
well adapted to use of thermoset materials, and includes
a pre-heated endless runner plate, with a faster means to
facilitate clcanmg thereof and minimizing chances of
- the material curing therein during normal operation.
Short sprues are employed i in implementing this.

The invention includes means facilitating the han-

- 30
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, 2
loading thereof. The molds are comparatively small and
elongated, and contain cavities therein.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11s a schematic top plan view of the basic mold-
ing apparatus according to a typical embodiment of the
present invention.

FIG. 2 1s an enlarged top plan view of a typical mold
employed in the practice of the present invention.

FIG. 3 is a side elevational view of the mold of FIG.
2, on the same scale, with a portion broken away to
conserve space in the drawing and a portion shown in
section to illustrate interior details.

FIG. 4 is a further enlar’ged cross section taken at line
4—4 in FIG. 3 ancl viewed in the direction of the ar-
TOWS.

FIG. § is a section on the same scale as FIG. 4 and
taken at line 5—S5 in FIG. 2 and viewed in the direction
of the arrows and illustrating the mold locking screw in
the locked condition.

FIG. 6 is a section like FIG. 5 but showing the lock-

ing screw in unlocked condition.

FIG. 7 is a top view of the screw itself in the locked
condition as shown in FIG. 5.

FIG. 8 is a detailed top plan view of the molding
apparatus but omitting the mold clamping cylinder and
material injection cylinder and mounting plates there-
for.

FIG. 9 is a front elevational view of the molding
apparatus but omitting the material injection cylinder
and associated parts.

FIG. 10 is a right-hand side elevational view of the
apparatus including the clamping and injection cylin-
ders.

FIG. 111is an enlarged section taken at line 11—11 in
FIG. 8 and viewed in the direction of the arrows, and
showing the clamping and injection cylinders and asso-
ciated parts, and showing fragmentarily the molding
material supply apparatus.

FIG. 12 is a section taken at line 12—12 in FIG. 11
and viewed in the direction of the arrows and showing
some features of the nozzle block in the molding head,
and limit pins in the orientation stations.

FIG. 13 is a section through the front-to-rear cross
transfer unit and curing station taken at line 13—13 in
FIG. 8 and viewed in the direction of the arrows, but
omitting the structure below the top portion of the

‘tooling base. FIG. 14 is a section through the cunng

station taken at line 14—14 in FIG. 13 and viewed in the
direction of the arrows.

FIG. 15 is a section taken at line 15—15 in FIG. 8 and
viewed in the direction of the arrows.

FIG. 16 is an enlarged fragmentary rear elevational
view showing three molds open, and showing portions
in section to illustrate interior details.

FIG. 17A is a hydraulic schematic diagram of the
circuitry for longitudinal indexing, cross indexing, mold
orientation, locking and unlocking, opening and closing
the insert shuttle block. |

FIG. 17B is a hydraulic schematic diagram of the
hydraulic circuitry for the mold clamping cylinder and

- material injection cylinder, and controls therefor.

65

dling of the molds and parts, and the loading and un-

FIG. 17C is a hydraulic schematic diagram for the
temperature control system for the temperature con-
trolled runner plate. '

- FIG. 18 is an enlarged vertical sectional view of a
mold unlocking unit.




~ seen that numerous alternatives are possible.

3

FIG. 19 1s an operational sequence chart.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to FIG. 1, there are twenty-six stlck- |

 like molds of the type shown in FIGS. 2 through 6.

These molds are given reference numeral 11. Arrow 12

symbolically represents a transfer device and the direc-
~ tion of movement of the molds thereby toward the left

- through unlocking, opening, insert loading, closing, and
locking stations. Arrow 13 similarly represents another

4,128,384
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a limit of pin rotation in the loosening direction. Turn- -

~ ing the lock pin 18 counterclockwise in the direction of

10

transfer device for moving the molds through a pre-heat -

area. Arrow 14 represents a transfer device for moving

- six molds longitudinally to the right, through the onen- -

tation, molding, and reorientation stations. Arrow 16

15

- represents a transfer device for lateral transfer of molds
~ through a curing station back to alignment with the

first-mentioned transfer dewce 12 which moves them |
~individually to the left.

Referring now particularly to FIG. 2 through 7, an
example of the molds employed according to a typical

20

‘embodiment of the present invention, is illustrated.

Typically this mold is of a block “I” shaped and other-
wise generally rectangular cross section as best shown
in FIGS. 4 through 6, and may be approximately one
inch square in cross section and of approximately a one
inch dimension on each side of the square, and approxi-
mately 6 inches long. It will be readily recognized that

25

larger (or possibly smaller) dimensions may be em-

ployed in the practice of the invention, and the appara-

tus is constructed and arranged such that in any given

machine, suitable adjustments may be made to accom-
modate molds two inches square or more, in a Cross
section, and eight inches or more in length. It wﬂl be

- Basically the mold incorporates a lower half and an
 upper half meetmg each other at the line 17 and secured

30

arrow 47 in FIG. 7 will loosen the assembly and, upon
arrival of the abuttment surface 48 of the pin head lug
49 against stop pin 46, a flat face 51 of the lock pin as
shown in FIG. 6 will be aligned with the thread pin 43
and pernnt separation of the cover half of the mold
(cavity piece 19 and cover 22) from the ejector half of

“the mold (cavity piece 21 and base 23). The separation
of the two halves is facilitated by the grooves 27 and 28,
“the upper margin of which is defined by the flanges 52

on the cover half, and the lower margin of which is
defined by the flange 53 on the ejector half. These
flanges and the groove formed thereby serve other

useful purposes as will be noted below. |
 Referring now to FIGS. 8, 9 and 10, the molding

station or head is shown generally at 200. The mold - :
~ orientation unit and reorientation unit are shown at 300

and 301, respectively. The mold locking units are

shown at 400, and the mold unlocking units 401. The

mold opening and ejection unit is shown generally at
500. The heat plate assembly for the pre-heating is
shown at 600, and that for the curing area is shown at

601. The rear and front longitudinal transfer units are

shown at 712 and 714, respectively, while the left and

right transverse or cross transfer units are shown at 713
and 716, respectively. All of this equipment is mounted

to a tooling base 100 which is, in turn, mounted to a
main base 54. The height of the main base is typically of
the order of 28 to 30 inches, and that of the tooling base,
approxnnately 14 inches. The height is a matter of
choice but it is believed that these helghts will prowde |

- good working conditions.

35

It may be helpful to point out that durmg transu of a '

mold in the Operatmg circuit described with reference -

- to FIG. 1, the mold is always in the attitude shown in :

--together by a pair of lock pins 18 havmg hexagonal
“sockets in the upper ends thereof to receive lock and -

unlock tools. The upper half and lower half include

“cavity pieces 19 and 21 which are secured respectively -

to the cover 22 and base 23 by four screws 24 and four |

 screws 26, respectively. While the top and bottom of
- the mold are flat, the sides are grooved as indicated at
27 and 28 due to the recessed nature of the cavity
pieces, thus providing the “I” shape, and for a purpose

45

to be described hereinafter. In the illustrated embodi-
ment, there are only three cavities in the mold, two

large ones and a small one. As shown in FIGS. 2 and 3,

in one of the large cavities, there is a molded part shown
at 29 with raised lettering on the top thereof. Molded
part 31 is in the small cavity, and a portion of molded
part 32 in the other large cavity is shown in FIG. 3.
Ejector pins are provided at 33 for part 29 and at 34 for
part 31. They would likewise be provided for part 32.
Similarly, core pins 36 are provided in the cover half of
the mold for coring the holes in the molded parts. Gate
openings are prowded at 35 (FIG. 2).

Each lock pin 18 includes a head 38 supported atop

cavity piece 19 and confined under the surface 39 of the 60

cover 22, where that surface surrounds the tool admit-
ting aperture 41, in the cover. The pin includes a helical
groove 42 engaging a horizontal pin 43 affixed in the
lower cavity piece 21. Pin 43 serves as a sort of thread
and may be referred to as a “thread pin”. Therefore, as
the lock pin is turned clockwise in the direction of
arrow 44 in FIG. 7, the cover half and ejector half of
the mold are tightened together. A stop pin 46 serves as

20
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'FIG. 4 except for the time when it is injected with the -
-plastlc material in the molding station 200. At that time L
it is on its side as shown at 11 in FIG. 11 so that the |

plastic material can be injected from below in accor-

dance with a feature of the present invention. The orien- -

tation and reorientation stations mentioned above serve
to turn the mold through 90° about its longitudinal axis

- prior to entry to the molding statlon, and after depar-

ture from the molding station. - B
The molding head itself will now be descnbed asitis
one of the most important features of the present inven-

tion. Referrmg particularly to FIGS. 11 and 12, a base

plate 201 is affixed to a spacer plate 102 which is affixed -
to the tooling base top 101. A tool rail 206 is fastened
and keyed to base plate 201, and side plates 202 are
secured to tool rail 206 and extend upwardly therefrom.
A clamp cylinder mounting plate 203 is affixed to the
side plates and extends across the space between them.
The hydraulic clamping cylinder 204 is secured to plate

203 and the piston rod 207 thereof threadedly receives

65

a large screw therein having as its head the clamp ball
joint 210 at the lower end thereof, a lock nut being
provided on the screw at 208.

A clamp retainer 211 affixed to clamp 212 cooperates
therewith to provide a socket received on the ball 210.
A clamp bar 213 is mounted in the clamp 212 and has a
tongue portion 213A received in the upwardly facing
groove of the mold 11. Because of the semi-cylindrical
bearing surface of the clamp bar 213 engaging the
matching surface in the clamp 212, the bar can properly
orient itself with respect to the mold, while the clamp
itself engages the ramp surface 205A of clamp rail 205




4,128,384

S

and thereby forces the mold against the abutting face of

the tool rail 206.

A temperature controlled runner plate 216 is
mounted to a hinge pin 217 which is mounted to the
hinge clamp plate 218 affixed to the underside of the

spacer plate 102. The runner plate is supported tightly

against the underside of base plate 201 by a removable

support 215 with a screw type leveling adaptor 214
mounted thereon, the bottom of support 215 engaging
the upper face of plate 103 affixed to the tooling base.
The runner plate support has a lug 215A (FIG. 12)
received in a groove in support plate 103 to facilitate
positioning of the support with its axis parallel to the

centerline of the clamping cylinder and the centerline of

the material injection cylinder 231 and the shot transfer
plunger thereof which will be described below. Three
knockout pins 219 with associated return spring, flat
washer and nut, are mounted in the runner plate for
easy knock out of the runner in the case of machine shut
down or in the event the material cures in the runner
plate. A nozzle block 221 projects upwardly through
the base plate 201 and into the groove in the underside
of the mold 11. This nozzle block is supported in posi-
tion by the runner plate, and the horizontal flanges at
the bottom of the nozzle block engaging the shoulders
in the base plate prevent the nozzle block from being
pushed too far upwardly by the runner plate. Two
screws 222 (FIG. 12) are shown threadedly received in
each end flange of the nozzle block and can be used to
facilitate removal of the nozzle block from the base
plate 201 after the runner plate 216 is swung down-
wardly from the position shown, as will be described
below. It can be seen that the illustrated example of the
nozzle block includes five sprue holes, two for each of
the large cavities in the mold and one for the small
cavity in the mold. These sprue holes are fed by a chan-
nel 223 in the upper face of the runner plate, this runner
223 being supplied at its opposite ends by a pair of chan-
nel runners 224 and 226 (FIG. 1) diverging from a main
channel to form a sort of wishbone or stirrup shaped
runner. It can be seen that this is an endless runner and
has no dead ends therein. This is of particular advantage
ha.ndlmg thermoset materials, preventing matenal
cure in the runner. -
Referrmg again to FIG. 11, the entrance of channel
227 is below the plunger 228 of the material or shot
transfer plunger assembly, this plunger being received
and guided in bushing 229 which is mounted in tool rail
206. An injection cylinder 231 is secured to cylinder
mounting plate 232 supported by side plates 202 and
extending across the space between them. The piston
rod 233 extends down through a removable stop sleeve
234 and is connected to a stop 237 threadedly received
in the upper end of the plunger 228. Material supply to
the chamber below plunger 228 in this illustrated exam-
ple is received through a bushing 238 fed through a
nozzle 239 of an auger feed apparatus 241. It should be
understood that other types of feeds can be employed,
including a pill transfer feed, or a screw feed where-
upon the cylinder 231 and associated components and
plunger 228 would be omitted, or by other types of
feeding apparatus. The facts that: the present invention
;nvolves a continuous process; is virtually runnerless so
far as the molds are concerned, employs a very short
and endless heated runner in the molding head; and
injects material upwardly into the mold; makes this
invention well adapted to a variety of types of feed with
a variety of materials, including thermoset materials. .
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It was mentioned above that the runner plate is
heated. An oil circulating passageway is shown sche-
matically at 242 in FIG. 11 and circulates oil from a
supply line 74 (FIG. 17C) through the runner plate to
return line 75. The oil is heated to the temperature
desired by a thermostatically controlled heater 76 in
reservoir 73. The o1l is supplied in line 74 by pump 77
driven by motor 78. The circulating oil is to maintain
the temperature of the runner plate at the desired level,
depending upon the nature of the material being han-
dled. The specific configuration of passageway 242 may
depend upon the material used in the runner plate, the
material being molded, and the degree of temperature
control desired. The oil temperature may be of the
order of 100° to 120° F. -

Referring now to FIG. 13, there is shown the mold
transfer unit 716 pushing molds through the curing unit
in the direction of arrow 16. Although there may typi-
cally be eight molds in the curing unit as shown in FIG. |
1, only three of them are actually shown in FIG. 13.
The transfer unit includes a transfer bar 718 having a
gear rack 719 in the upper face thereof engaging a gear
or pinion 721 on the output shaft of a rotary actuator
722. Rotary actuators suitable for this purpose are well
known and widely used and one example would be the
model S-250-IV “Rotac” marketed by Ex-Cell-O Cor-
poration 945 East Sater Street, Greenville, Ohio 45331.
This particular type is capable of providing rotation of its
output shaft through 270°, forward or in reverse, de-
pending upon the direction of application of hydraulic
fluid thereto. As indicated at 723 in FIG. 13, the end of
the transfer bar directly engages a grooved side of a
mold, being in contact with both the cover and the base
of the mold.

Referring further to FIG. 13, the curing unit 601
includes a lower heater assembly 602 and an upper
heater assembly 603. These assemblies may be virtually
identical and include a heater plate 604 (FIG. 14) hav-
ing one or more heater elements 606 therein. For conve-
nience of temperature control, electrical elements are
preferred, but other types may aiso be employed. The
lower heater assembly may be of the same construction.
- The heater assemblies may be secured in place by
fastening them to a heater assembly mounting plate 607
affixed to the tooling base top 101. For this purpose,

‘mounting studs 612 are employed. These project up

through the mounting plate 607 and through insulating
and spacing washers 613 and through the heater plates
and through the side guide rails 615, and are secured by
the nuts and lock washers on the opposite ends thereof.
The guide rails 615 are appropriately spaced so that the
molds can move therebetween without binding but are
nevertheless guided thereby. The vertical spacing be-
tween the lower face of upper plate 604 and upper face
of the lower plate 1s such as to accommodate free slid-
ing of the molds therebetween as they are pushed incre-
mentally by the transfer unit 716. A combination curing
unit end stop and transfer guide rail 736 is shown in
FIG. 13 and limits the travel of the pack of molds in the
direction of arrow 16 as they are pushed by the transfer
bar 718. The construction of the heater assembly for the
pre-heat unit 600 is the same as that just described for
the curing unit 601, so further description thereof- is
unnecessary.

Referring now to the orientation unit 300 of FIG. 9,
the description of which will also suffice for the unit
301, specific reference 1s made to FIGS. 8, 9, 12 and 14.
With particular reference to FIG. 15, an orientation
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housing 302 has an inner cylindrical surface receiving

therein the matching cylindrical surface of an orienta-

tion bushing 303 which extends throughout the length

of the orientation unit and has a rectangular aperture

therethrough which receives the mold 11 therein. This

orientation bushing 303 is supported in a pair of bear-
ings 304 (FIG. 12) received in and supported by the

bearing block 311 which is keyed and affixed to plate

102 which is affixed to the tooling base top 101. It can

be seen in FIG. 15 that the outer cylindrical surface of 10

the orientation bushing has four longitudinally extend-

ing grooves therein circularly spaced at 90° intervals.
The orientation of these grooves is such as to provide a-

ratchet action in combination with spring loaded pins

such as ratchet pin 305. The spring loading of these

ratchet pins is provided by “Vlier” spring plunger units.
There is one ratchet pin in each orientation housing, and

15

one ratchet pin in each of the two bearing blocks 311
between which each of the orientation housing is dis-

posed. The spring loading of the ratchet pins by the
Vlier plungers is the same in all instances. As shown in

FIG. 15, the lower end of each ratchet pin has a round

side and a flat side co-operating with the grooves in-

20.

~ orientation bushing 303 such that there can be relative -

rotation between the bushing 303 and the pin mounting

means in the counterclockwise direction of arrow 312,

but not otherwise. Therefore, the bushing can turn only

in the direction of arrow 312, because the ratchet pins in
the bearing blocks 311 engaging the flat abutment faces
of the longitudinal grooves in the onentatlon bushings
will prevent rotation otherwise.

The orientation housing 302 1s connected by a pin 306

to a ball type connector on one end. of an adjustable

2y

| 8
ratchet grooves face in the direction opposite that in
FIG. 15 so that the bushing is turned 90° on its axis,
opposite the direction of arrow 312 for each reorienta-
tion actuation of the rotary actuator therefor.
Referring now to FIG. 16, there is shown the mold
locking and unlocking units, and the molding opening

"and part ejection station, the insert loader station, and

the mold closing station. A station mounting plate 501 is

affixed to the tooling base top 101. Mold support plates -

502 are affixed to the station mounting plate and pro-
vides a surface on which the molds can shide as trans-
ferred by the rear longitudinal transfer unit 712 (FIG.
8). Mold retainer blocks 503 are affixed to the mounting

plate 502 and provide the upper and lateral guiding
surfaces for the molds as they are transferred through

the stations in the direction of arrow 12 by the transfer
unit 712. A stop and pin support 504 is affixed to each of

‘the mold retainer blocks 503 and each has a guide pin

505 secured therein as by a screw 506 in the bottom. |

thereof, for example.

A ball bushing 507 is reeelved on each of the pins 505 =
and is freely slidable vertically thereon. The ball bush-~

- ings are received in bearing retainers 508 secured to the
“mold open-close actuator mounting plate 509 to which

rotary actuators 410 and 411 and cylmder 511 are

mounted.
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turnbuckle type connector 307, the ball connector on

the other end thereof receiving a lever pin 308 secured

to the lever arm 309 connected to a rotary actuator 315
mounted to bracket 310. This rotary actuator should be

of the double vane type for a 90° rotation, in contrast to
the single vane type previously mentioned for 270°
- rotation for the transfer bar rack drive.

Because the ratchet pin 305 in the orientation housing

302 engages an abutting edge of one of the longitudinal
grooves in the orientation bushing 303, each time the
rotary actuator is operated through its 90° rotation in
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- An adaptor 512 is connected to the lower end of the
piston rod 513 (FIGS. 11 and 16) and has a flange at the
lower end thereof which supports an adaptor retaining
plate 514 which, in turn, supports a mold pick-up block
515 which is affixed thereto. As is best shown in FIG.

11, block 515 has a pair of longitudinally extending gibs

516 fastened on the lower face thereof, the inner edges .

of the gibs 516 being received under the longitudinally
extending flanges 52 (FIG. 4) of the mold cover 22 of
the cover half of the mold 11. Thus 1t will be recognized

that the illustrations of FIGS. 11 and 16 shows three
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molds opened, and the apparatus holding these molds in
the open condition. |
To retain the lower or ejector half of the mold in the |

- product ejection and mold inspection stations, a mold -
-~ retainer plate 517 (FIG. 11) is affixed to the mold sup-

the counterclockwise direction of arrow 312, (FIG. 15) 45

the orientation bushing will be turned about its longitu-
dinal axes through an angle of 90°. The adjustable con-

“nector on the turnbuckle connectors 307 may be of the

“Heim Uniball” type and can be used to provide the

necessary adjustment so that when the rotary actuator is
at one limit of its travel, the mold in the orientation

50

‘bushing will be in its upright condition as shown, and

when the rotary actuator has been actuated to its 90°
limit and thereby the orientation housing 302 moved to
the position shown by the dotted outline 302A in FIG.
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' 15, the mold will be turned about its longitudinal axis

onto its edge. The rotary actuator, and thereby the
orientation housing, is returned to its original condition
upon reverse of hydraulic flow thereto. Meanwhile, as

will be described hereinafter, a mold will have been
pushed into or out of the orientation bushing, by the

next mold behind it, or by the transfer bar of the transfer

 unit 714 during a left-to-right longitudinal index or

transfer of the molds by that transfer unit.
‘The mold reorientation unit 301 is eonstrueted in the

same manner as orientation unit 300, except it starts

from a position eorrespondmg to 302A in FIG. 15, and
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abutment faces of the spring loaded pins, and of the

port plate 502. Retainer plate 517 has longitudinally
extending flanges 518 which project over the longitudi-
nally extending upwardly facing flange surfaces 53
(FIG. 4) of the base 23 of the lower half of the mold,
retaining its agalnst the support plate 502 as the cover

half of the mold is lifted therefrom. A similar functionis
performed by a gib block 801 on the shuttle block as-

sembly 802 of the insert loader station 800, which will
be described hereinafter.

~ Referring further to FIG. 16, an ejector pin mounting
plate 521 is received on the lower end of two pairs of
ejector guide pins 522 and is affixed in place by nuts 523
forcing the ejector pin mounting plate 521 against a

shoulder on each of the pins as at 524. The guide pins =~
-are received in ball bushings mounted in the station

mounting plate 501 and retained in this plate by the -

-mold support plate 502. These pins extend upwardly
‘therethrough and at their upper ends the heads thereof
~are supported in the mold pick-up block 515, and re-

tained there by set screws such as 528.
A set of five ejector pins 526 is secured to the ejector

pin mounting plate 521, this being equal the number of
ejector pins in the molds being run through the system

in this example, where there are five pins in the mold, so
there are five pins 526 for ejecting the part from the
mold as the mold is opened. Because of the size of the
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drawing, the detalls of the ejector pins and the part in
the mold itself are not shown in'FIGS. 11 or 16, as they
are well shown in' FIG. 3. E_]ector pins can ‘also be
provided in the mold pick-up block if needed, for actua-
tion against the underside of the actuator mounting 5
plate 509 as the mold Opemng cylinder opens the mold.
An example of such pins is shown at 527, but they are
not needed with the molds accordmg to the present
example.

Referring to FIG. 18, the unlock unit 401 ‘will be 10
described, and it should be understood that the same
description applies to the lock units 400. The unlock
unit includes a rotary actuator 411 which is preferably
of the single vane, 270° rotation type It is affixed to the
actuator mounting plate 509. The output shaft thereof is 15
keyed to a spindle, 413 having a support flange 414
received on bearing plate 415 secured to the underside
of the plate 509. A wrench 416 having a lower end
cenﬁguratlon matching that of the sockets in the mold
lock pins, is secured in the spindle and urged down-
wardly therein by a spring 417, the upper end of which
engages a socket head set screw 418 threadedly re-
ceived in the spindle under the output shaft 419 of the
rotary actuator 412. The downward travel of the
wrench in response to urging of the spring 417 is limited
by engagement of a shoulder on the wrench with a
shoulder in the spindle at 421. |

Referring now to FIG. 17A, there is shown a hydrau-
lic power unit 56 mcorporatmg a pump, drive motor 10
therefor, and reservoir for hydraulic fluid. Such appara-
tus is commercially .available and one example is the
“VariPak” power unit marketed by the Double A Divi-
sion of Brown & Sharpe Mfg. Co., of Manchester,
Michigan 48158. These employ pressure compensated 35
vane pumps and, in the illustrated embodiment the
pump delivers hydraulic fluid to a set of four two-posi-
tion valves 57, §8, §9, 60 and 61. Valve 57 controls the
direction of application of hydraulic fluid to the longitu-
dinal indexing transfer unit rotary actuators 712 and 4,
714. Valve 58 controls the direction of application of
hydraulic fluid to the cross or transverse indexing trans-
fer unit rotary actuators 713 and 716, and to the rotary
actuators 315 for the orientation units. Valve §9 con-
trols the direction of application of hydraulic fluid to 45
the mold closing/opening cylinder 511. Valve 61 con-
trols the direction of application of hydraulic fluid to
the rotary actuators 410 for the mold locking unit, and
to the rotary actuators 411 for the mold unlocking unit.
Valve 60 controls the direction of application of hy- s5q
draulic fluid to the rotary actuator 803 for the shuttle
block assembly. .

Referring now to FIG 1’7B there 1S shown a hydrau-
lic power unit 62 which may be of the same general type
as described above, although the power: requlrement 55
and pressure rating may be higher, as this unit is in-
tended to provide power for the clamping cylinder 204
and for the material injection cylinder 231. The two
position valve 63 controls the direction of application of
hydraulic fluid to the clamp cylinder 204, and valve 64 60
controls the direction of application of hydraulic fluid
to the material injection cylinder 231. In both instances,
as is true in FIG. 17A for the supply‘to the mold clo-
sing/opening cylinder :511, the’ hydraulic paths are
through adjustable: orifices to control the rate of move- 65
ment of the p1ston in the respective cylinder. The-con-
trol apparatus 66 in the supply line 67:to the pressure
application side of the injection cylinder includes- a
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pressure adjustment valve 68, pressure gauge 71, sam-
pling valve 69 for gauge 71, and return line 72 to sump.

FIG. 17C illustrates the apparatus used to provide the
oil to the temperature controlled runner plate, and in-
cludes the reservoir and pump unit 73 of the type
readily available on the market. An example 1s a PUM-
PAC unit as marketed by the Brown & Sharpe Hydrau-
lic Division, of Providence, Rhode Island. The pump
thereon supplies the oil through line 74 to the passage-
way 242 in the runner plate 216 from which the fluid is
returned through line 75 to the sump. A thermostati-
cally controlled heater 76 is provided to maintain the

‘desired temperature of the oil. The two hydraulic

power units of. FIGS. 17A and 17B, and the tempera-
ture centrolling unit of FIG. 17C may all be mounted
inside the main base 54 of the machine (FIG. 9), below
the tooling base 100.

- Some molded plastic parts have inserts therein. An
example 1s a sort of potted electrical component
wherein brass contacts or another entity is partially or
totally enclosed by plastic in the finished product. The
molds incorporating the stick mold concept of the pres-
ent invention can be employed to mold the parts having
inseris therein. To enable an operator or automatic
equipment to load inserts, the insert loader station is
provided between the eject station and the inspection
station. This includes a gib unit 801 in a shuttle block
assembly 802. It is similar to the retainer plates 417
described above in that when the upper half of a mold
in the insert loader station is raised from the lower half
by the mold pick-up block, the gib unit retains the lower
half. If inserts are to be loaded, the shuttle drive rotary
actuator 803 rotates gear 804 driving the gear rack 806
affixed to the shuttle block to drive it horizontally trans-
verse to the length of the molds, to the open position
shown in F1G. 8 and 11 where an operator or automatic
dispenser can place inserts in the lower half of the mold.
Then the rotary acutator reverses, to return the loaded
mold back into the path of longitudinal transfer of
molds along the rear of the machine.

OPERATION

Prior to operation, a proper sprue block 221 is in-
stalled to serve the molds to be used. It is inserted in the
slot therefor 1n base plate 201 at the mold head station.

'The warm runner plate is then raised and clamped into

position by the support 215. Proper ejector pin plates
(upper and lower as needed) are installed at the eject
station. If automatic insert loading is to be employed,
the tooling necessary to deposit inserts into the mold at
station 800, is installed.

All of the foregoing is done with the machine shut
down. Likewise the twenty-six molds can be loaded into

the machine cold, while it is shut down. The milds are
loaded in the unlocked condition. This can be done

conveniently by hand, inserting them between the mold
head and reorientation station, with the cover plate 104
of guide block 108 temporarily removed for admission
of the molds at this point. The molds can be pushed
around the loop by hand. When the twenty-six molds
are being loaded, care must be taken to be sure that all
have correct orientations depending upon the stations at
which they are located when loading is complete. For
example, those in the four positions along the front, to
the right of the orientation station, should be on edge,
with the gate opening or openings down.

Then the heater units for the pre-heat and curing
stations and for the runner plate heating oil can be acti-
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vated. During the warm-up period, molds may be cy-
cled through the machine, without activation of the

mold head, unlock, eject, insert load, inspect, and mold
lock, stations. Once everything is up to temperature

molding operations can begm Reference to the opera-
tional sequence illustrated in FIG. 19 may be helpful.

In the example there illustrated, a six second cycle

-~ time is provided. The cycle time is initiated by an opera-
tor at the insert loader actuating palm buttons or other
means to push the shuttle block and mold thereon into
the rear line. Immediately followmg the return of the
shuttle block a one second interval is prowded for in-

dexing. This means that each of the molds is advanced

one position in the circuit during this one second.

Now referring further to the operational sequence-

chart of FIG. 19 and considering that after the first
second, all the transfer units are at rest, the mold clamp-

ing cylinder 204 is applied to clamp the mold 11 against

the nozzle block 221 (FIG. 11 and 12). Shortly thereaf-
ter, and during the second second in the cycle, the mate-
rial injection cylinder is energized to drive the plunger

12

msert-load statlon, and in the msPecflon station. As the' '
pick-up block rises, it is guided on the four guirde rods
520 received in ball bushings in bearing retainers 525,

secured in plate 509. As the pick-up block rises, it will-

raise the ejector pin mounting plate by means of four
guide pms 522 extending through four ball bushings

" secured in the station mounting plate 501 by the mold

- support plate 502. The upper ends of these pins 522 are -

10
~ pins will eject from the ejector half of that mold, the

15

retained in the pick-up block and the lower ends se-
cured to the ejector pin mounting plate 521. The ejector

three parts in the cavities thereof. Then, if insert loading
is to be accomplished, the shuttle block assembly 802
(FIGS. 8 and 11) is driven rearwardly transverse to the

path of molds during normal transfer along the rear leg - - '

of the circuit, to the position shown in FIGS. 8 and 11

- where the lower half of the mold therein is exposed in

20

228 downwardly and thereby drive a shot of molding
material through the runner 227 and 223 into the nozzle
block 221 from which it is delivered through the sprues

therein and gates of the mold to the three cavities
- therein. This operation may occur during the second
through fifth seconds in the cycle. Meanwhile, during
the third through fifth seconds, the orientation stations

25

“the gib block 801 so that the operator can load inserts in
‘the cavities in the mold. The transverse drive in the -

direction of arrow 16 is accomplished by the shuttle
drive rotary actuator 803 having a gear 804 thereon

driving the rack 806. The shuttle block assembly is

supported on a pair of bearing rods 807 secured to the
machine and receiving thereon ball bushings mounted
in the shuttle block assembly. Immediately following

- loading of the inserts, the shuttle drive rotary actuator - -

300 and 301 are activated. Station 301 serves to turn the

mold from its orientation in FIG. 4, for example, onto

its side with the gate openings therein downward so
that, when it is shifted into the molding head 200, during
the first second of the next cycle, it will move directly

30

into the proper position on the nozzle block for registry

of the gates in the mold with the sprues in the nozzle
block. At the same time that orientation unit 300 1s

35

performing this function, orientation unit 301 is turning

the mold therein through 90° about its axis in the direc-

tion opposite the direction of orientation unit 3080, to

return the mold in unit 30 to the original attitude it had
~ when it left the pre-heat unit and entered orientation

40

unit 300. Therefore this mold is ready for transfer into

the curing unit.

Also during the second through fifth seconds of the

cycle, the mold opening cylinder 511 is actuated to

retract the plston rod 513 thereof. This permits the

actuator mounting plate 509 to descend until the lower
“ends of the bearing retainers 508 engage the upper ends

of the pin support and stop members 504. This serves to
limit the downward travel of the actuator mounting

45

plate. At this point, the wrenches of the mold unlocking

and locking units have entered the sockets in the heads
of the two lock pins of the two molds associated there-
with. For example, the wrenches of the mold unlock
units 401 have entered the sockets of the lock pins in the

53

mold in that station, and the wrenches of the lock units |

400 will have entered the lock pins of the mold in the
lock station. After the wrenches have entered, the ro-

' tary actuators 411 and 410 are energized in the appro-
- priate respective directions for unlocking a mold by the
~actuators 411 and for locking a mold by the units 410.

- Meanwhile, once the actuator mounting plate 509 has
“come to rest in its downward descent by the engage-

ment of the bearing retainer lower ends with the upper
ends of the stop members 504, further retraction of the
piston rod 513 will lift the mold pick-up block 515 and
thereby separate the cover half of the mold from the
ejector half, not only in the eject station, but also in the
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803 reverses, returning the shuttle block assembly in the
direction of arrow 13 into position placing the mold half
therein directly under the upper half and in line with the

other molds on the rear leg of the mold transfer circuit. -

It will be readily recognized that where manual loading
of inserts is to be accomplished, it may be desirable as a
safety measure to have the control of rotary actuator
803 directly responsive to operation of a pair of palm
buttons so that both hands of the operator will be out of
the way and resting on respective palm buttons before .
the rotary actuator can return the shuttle block assem-
bly and permit the operating sequence to continue.
Following return of the shuttle block assembly to
position under the actuator mounting plate, the energi-

“zation of the mold open cylinder 511 will reverse in -
.dlrectlon, whereupon the pickup block 515 will descend

and again close the upper half of the mold with the
lower half thereon. Upon further extension of the piston

rod 513, once the molds can be no further closed, the
reaction of the cylinder is to lift the actuator mounting

‘plate 509 (and the lock and unlock units theremth) until

the upper ends of the bearing retainers 508 rise into
abutting engagement with the stops 519 affixed to the

top of the pins 505. During this operation, the wrenches
have been fully withdrawn from the molds and the
molds are then free to be transferred longitudinally by
the transfer unit 712. This entire operation of opening |
the molds, ejection of parts, insert loading (when used)
reclosing the molds, and:lifting the lock and unlock

units occurs between the first and the end of the sixth -

second in the operation cycle. Then, the system is ready.
for transfer of molds one step through the circuit by the

four: transfer umts dunng the first saoond of the next--_. ol

cycle. D

~ Once the moldmg 0perat10n is completed the auger R
| .'feed apparatus 241 can be moved away and the bushmg T

238 can be removed and cleaned. An important feature

of the present invention is the fact that the temperature -

controlled runner plate 216 can be readily cleaned. For
this purpose, the nut on the leveling adaptor is loosened

-and the removable support 215 is removed from the

support plate in the direction of arrow 13 in FIG. 11.
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The runner plate can then swing down around the hinge
pin 217, and any material in the runner will either fall
out or can be knocked out by hitting the knockout pin
219 with a hammer. Also the nozzle block can then fall
out or it can be forced out by turning inward the screws
222 (FIG. 12) to push the nozzle block downward out
of its receiver in the base plate 201. Any residual plastic
material therein can be removed or the nozzle block can
be replaced, if desired, with another nozzle block, to
run the same parts the next time, or with a nozzle block
having a different arrangement of sprue holes therein to
run parts in molds having a different arrangement of
cavities, gates, or the like. Once a new nozzle block, or
the same nozzle block is put back in place, the runner
plate can be swung back up against the nozzle block and
against the bottom of the base plate 201 and securely
supported in place by again replacing the removable
support 215 and tightening the nut thereon. When the
system is at the desired temperature, it is then ready to
-run more parts. Of course it should be understood that
even after injection of material is terminated at the end
of operation of the machine, the molds can continue to
be circulated through the system until all of the molds
with material in the cavities thereof have been moved to
the mold opening and closing station, and the parts
ejected from the cavities thereof.

It will readily be recognized that for a machine of this

type to operate automatically successfully, numerous
limit switches may be employed to sense the achieve-

ment of various functions such as transfer of molds,
closing of molds, opening of molds, orientation of
molds, return of the shuttle assembly, clamping of the

10
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mold in the molding head, and the like. Also a variety of

lamps and switches may be employed to indicate that
various operatons have been achieved, or temperatures
reached, or troubles exist. All of these details can be
worked out readily by one skilled in the art, once the
basic invention has been disclosed as it has hereinabove.
Therefore, while a few limit switches are shown in
some of the drawings herein, most are omitted in order
to avoid cluttering the drawings with features not in
themselves a part of the invention. Also it may be rec-
ognized that the use of the tooling base top as a founda-
tion for various mounting plates, with appropriate spac-
ing between each mounting plate and the next, permits
some linear adjustment to be made both longitudinally
and transversely to enable a machine of a basic size to be
adapted to some variation in mold sizes, particularly in
lengths of molds. In other words, the pre-heat and cur-
ing units can be moved somewhat farther apart than
shown, to accommodate longer molds in the longitudi-
nal runs of the circuit. Similarly the longer molds on the
rear longitudinal run can be accommodated by simply
removing the entire actuator retainer plate and possibly
the ejector assembly and replacing them with longer
units to accommodate the additional length of molds.

It will also be recognized that the time periods and
temperatures where suggested above may vary some-
what, depending upon materials used, and the like.
Therefore while the invention has been disclosed and
described in some detail in the drawings and foregoing
description, they are to be considered as illustrative and
not restrictive in character, as other modifications may
readily suggest themselves to persons skilled in thJS
and within the broad scope of the invention.

I claim:

1. Product molding apparatus for sequentially mov-
ing a plurality of molds along a predetermined path,

35
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through a plurahty of stations, salcl product molding
apparatus comprising:
mold holding means positioned at one of said plural-
ity of stations for locating a mold during introduc-
tion to the mold of a material to be molded;

transfer means positioned along said path and cooper-
ating with said holding means for moving molds
arranged along said path serially into and away
from said holding means;

mold support means disposed along said path, said
transfer means cooperating with said support
means for movement, in a loop, of molds arranged
along said path;

mold closing means, pre-heating means, curing
means, and mold opening means disposed along
said loop;

said pre-heating means being disposed between said
closing means and said holding means, and said
curing means being disposed between said holding
means and said opening means; and

said mold closing means, and said mold opening
means including retainer means for retaining one
section of a mold therein, and separating means for
engaging another section of said mold therein, said
separating means being movable transverse to the
direction of said loop to separate said another sec-

tion from said one section and to return said an-
other section to said one section.

2. The apparatus of claim 1 wherein:

said retainer means and said separating means are
shaped to form an I shaped aperture therethrough
for guiding and confining molds therein during
linear transfer of said molds in said loop.

3. The apparatus of claim 1 and further comprising:

mold unlocking means between said curing means
and said opening means and including first pow-
ered wrench means to engage and unlock a locking
device in a two section mold for unlocking the

- sections thereof.

4. The apparatus of claim 3 wherein:

said unlocking means include first support means for
said powered wrench means, first actuator means
are coupled to said first support means and to said
separating means and operable in one direction to
drive said wrench means toward a mold in said
unlocking means for engagement of said wrench
means with said locking device, and operable in the
opposite direction to move said wrench means and
said separating means away from said retainer
means, to separate sections of a two section mold.

5. The apparatus of claim 4 and further comprising:

mold locking means between said closing means and
said pre-heat means and including second powered
wrench means to engage and lock said locking
device, and second support means for said powered
wrench means,

said first actuator means being coupled to said second
support means and operable in said one direction to
drive said second wrench means toward a mold in
said locking means for engagement of said second
wrench means with said locking device to lock a
mold in said locking means.

6. The apparatus of claim § wherein:

said first and second support means include an actua-
tor mounting plate disposed above the path of
molds through said closing means and said opening
means; -
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said mold unlocking means include a pair of longitu-
- dinally spaced power driven wrenches, and said
mold locking means include a second pair of longi-

~ tudinally spaced power driven wrenches, said

wrenches having rotary actuators affixed to said 5

actuator mounting plate and having vertical rota-
tional axes, each wrench having a spring-loaded
tool at the lower end thereof disposed immediately
above the path of molds through said mold opening
means and mold closing means for engagement 10
thereof with the locking devices of molds in said
closing means and said opening means upon opera-
~tion of said first actuator means in said one direc-

tion whereupon the weight of said actuator plate
and said wrenches moves them into engagement of 15
the tools thereof with locking devices of molds
therebelow.

7. The apparatus of claim 6 wherein:

said mold closing means and sald mold opemng

means are longitudinally spaced, and 20

shuttle means are disposed between said 0pen1ng
means and closing means and operable, when actu-
ated, to move a portion of a mold transversely out
of said loop for access thereto for loading inserts
into said mold portion while out of said loop, and 25
then operable to return said mold portion into said
loop,

said separating means includes a mold section pick-up
block connected to said first actuator means and
extending over said retainer means in said mold 30
closing means and said mold opening means, and
aver said shuttle means for simultaneously lifting

- upper halves of three molds to accommodate ejec-
tion of molded product from the lower half of a
mold retained in said retainer means in said mold 35
opening means, transverse movement of the lower
half of a mold in said shuttle means, and inspection

- of the lower half of the mold in said closing means.

8. The apparatus of claim 7 and further comprising;:

orientation means cooperating with said transfer 40
means and said mold holding means and operable,
when actuated, to turn a mold on its longitudinal

axis through an angle of 90° before entry to, and

after departure from said holding means.

9. The apparatus of claim 8 and further comprising: 45

a plurality of stick molds filling said loop, each of said
molds having an upper half and a lower half and a
cavity therein, the upper half being separable from
said lower half by said separatmg means while said

lower half is retained in said retainer means to 50

accommodate ejection of a molded part from a
cavity in each mold. |

10. The apparatus of claim 9 wherein:

said molds have cavity entrance gates on the 31de |
thereof, for injection of material into said cavities 55
from below when said molds are turned 90° onto
their sides by said orientation means. | --

11. Product molding apparatus for sequentlally mov-

ing a plurality of molds along a predetermined path,
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mold support means disposed along said path, said
transfer means cooperating: with said support
means for movement, in a loop, of molds arranged
along said path; and

mold closing means, pre-heating means, curing

means, and mold opening means at stations dis-
posed along said loop;
said pre-heating means being disposed between said
closmg means and said holding means, and said
curing means being dlsposed between said holding
means and said opening means; and
a plurality of stick molds sequentially arranged
around said loop, said molds being disposed end-to-
end in a front line of said loop through said holding
means, and disposed side-by-side in one side line of
‘said loop through said pre-heat means and in an-
other side line of said loop through said curing
means, and disposed end-to-end in a rear line of -
said loop through said mold closmg means and szud
mold opening means. -
12. The apparatus of claim 11 wherein:
said transfer means include a first transfer member
engaging the end of a mold at one end of said front
line and operable, when actuated, to move the

molds in said front line one mold length toward the

end opposite said first transfer bar; a second trans-
fer member at said opposite end and engaging the
side of a mold and operable, when aciiated, to
move the molds in said another side line, one mold
width at a time, toward one end of said rear lines;

‘a third transfer member engaging the end ofamold ;

at said one end of said rear line and operable, when
actuated, to move the molds, in said rear line one
mold length toward the end of said rear line oppo-
site said third transfer member;

and a fourth transfer member at said 0pp051te end of
said rear line and engaging the side of a mold in
said one side line and operable, when actuated, to
move the molds in said one side line toward said
one end of said front line.

13. The apparatus of claim 12 wherein:

said preheating means and said curing means include
heated lower plates forming a portion of said mold
support means along which said molds in said side
lines slide when moved sideways, by said fourth
and second iransfer members, and

- said preheating means and said curing means include

heated upper plate havmg lower surfaces close to
the tops of molds passmg through said preheatlng |
means and said curing means.
14. The apparatus of claim 11 and further comprising:
orientation means cooperating with said transfer
means and said mold holding means and operable,

when actuated, to turn a mold on its longitudinal =

axis through an angle of 90° before entry to, and'
after departure from said holding means.
15. The apparatus of claim 14 wherein said orienta-

tion means include first and second orientation devices

through a plurallty of stations, sald product moldmg 60 in said front line, and disposed on opposite sides of said

~ apparatus comprising:

mold holding means positioned at one of said plural-
ity of stations for locating a mold during introduc-
~ tion to the mold of a material to be molded,;
transfer means positioned along said path and cooper- 65
ating with said holding means for moving molds
“arranged along said path serlally into and away
from said holding means;

- holding means, the first of said orlentatlon devices in-
Cluding:

a first bushmg having an aperture therethrough re-
‘ceiving one of said molds therein, |

bushing support means supporting said bushmg for"- o

rotation therein about the longltudmal axis of said
support; -

 a bushing rotator bemde sald support mea:ns,
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said bushing having a ratchet thereon, and said:rota-
tor having a pawl thereon operable on said ratchet
during rotation. of said rotator in.one direction to
rotate said bushing, in said one direction, and- said
support means having a pawl thereon operable on
said ratchet to preclude rotation of said bushing in
a direction opposite said one direction during rota-
tion of said rotator in said opposite direction.
16. The apparatiis of claim 15 wherein:
the other of said orientation devices includes a second
bushing having an aperture therein receiving an-
other of said molds therein, and having a ratchet
thereon, and second bushing support means sup-
porting said second bushing, and a second bushing
rotator beside said second support means and hav-
ing a pawl operable on said second bushing ratchet
during rotation of said second rotator in said oppo-
site direction to rotate said second bushing in said
opposite direction, whereby a mold turned by said
first bushmg to a material shot receiving orienta-
tion, is restored by said second bushing to its origi-
nal orientation.
-17. The apparatus of claim 16 wherein:
said molds have cavity entrance gates on a side
thereof, and are disposed for turning the gated side
down by said first bushing for transfer into said
holding means.
18. The apparatus of claim 17 and further compnsmg
in said mold holding means, a mold receiving space, a
runner member having material inlet means and
material outlet means and a passageway communi-
cating between said inlet means and outlet means;
means providing communication between said runner
member outlet means and said mold receiving
space;
and temperature maintaining means on seud runner
member.
19. The apparatus of claim 18 wherein:
said communication providing means mcludes a noz-
zle block mount,
and a nozzle block in satd mount.
20. The apparatus of claim 19 wherein:
said runner member engages the underside of said
nozzle block, and said outlet means communicate
‘with sprues in said nozzle block to supply material
upwardly through said block to said cavity en-
trance gates of a mold in said mold holding means.
21. Product molding apparatus for sequentially mov-
ing a plurality of molds along a predetermined path,
through a plurallty of stations, said product molding
apparatus comprising:
mold holding means positioned at one of said plural-
ity of stations for locating a mold during introduc-
tion to the mold of a material to be molded;
transfer means positioned along said path and cooper-
ating with said holding means for moving molds
arranged along said path serially into and away
from said holding means;
mold support means disposed along said path, said
transfer means cooperating with said support
means for movement, in a loop, of molds arranged
along said path;
said mold holding means further comprising mold
locating surface, and clamp means oriented to force
a mold against said locating surfaces during said
introduction of material, said clamp means includ-
ing self alignment means to align said clamp means
with a mold as the mold is forced against said locat-
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- ing: surfaces, said clamp means including a clamp
-actuator;

sald locating surfaces including a horizontal base
“surface and a vertical wall surface in intersecting

planes providing a bottom and side abutment for

- engagement by horizontally extending surfaces of a
mold, and

said self alignment means including a clamp block, a
clamp bar engageable with a mold and pivotally
mounted in said clamp block, and a ball connection
of said clamp block to a clamp actuator.

22. The apparatus of claim 21 wherein said clamp

means include:

a clamp block camming member having a camming
face engaging said clamp blcok, the locations and
orientation of said clamp actuator, said camming
face, said clamp bar, and said mold locating sur-
faces being such that as said actuator drives said
clamp block and said clamp bar therewith toward
one of said surfaces, said camming face cams said
clamp block toward the other of said surfaces.

23. The apparatus of claim 22 and further comprising:

. a mold in said holding means, said mold havmg
downward facing and upward facing grooves in
downward and upward facing surfaces thereof,
respectively, |

said clamp bar having a rib received in said upward
facing groove; -

nozzle means projecting through said base surface
and into said downward facing groove and sealed
against said mold when said mold is clamped by
said clamp block, to conduct without leakage the
material to be molded, from said nozzle means into
said mold.

24. The apparatus of claim 23 wherein said nozzle
means is a nozzle block; the apparatus further compris-
ing:

a removable temperature-controiled material convey-
ing runner disposed under and supporiing said
nozzle block and thereby supporting said mold
from below, against clamping force of said clamp
actuator applied to said mold from above, and
conveying to said nozzle block, the material to be
molded.

25. The apparatus of claim 24 wherein:

said mold is an elongated, stick-like mold, and said
grooves extend lengthwise therein.

26. Product molding apparatus for sequentially mov-
ing a plurality of molds along a predetermined path,
through a plurality of stations, said product molding
apparatus comprising:

mold holding means positioned at one of said plural-
ity of stations for locating a mold during introduc-
tion to the mold of a material to be molded;

transfer means positioned along said path and cooper-
ating with said holding means for moving molds
arranged along said path serially into and away
from said holding means;

a plurality of molds;

mold injection means disposed adjacent said mold
holding means for introducing material to be
molded, individually into each mold of said plural-
ity of molds when said mold is located in said hold-
ing means, each mold of said plurality of molds
having at least one entrance gate therein,-said mold
holding means holding said mold therein so that the
entrance gate faces down for upward introduction
thereto of a material to be molded;
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and mold orientation means associated with said mold -

holding means for turning the mold about a hori-

zontal axis between a position wherein the entrance -
- gate thereof faces in a direction other than down-

ward, and a position thereof such that the said

entrance gate thereof faces down for upward intro-
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~ duction thercto of material while said mold is in
- said mold holding means.
27Theapparatusofclmm26wherem | |
said molds are elongated stick-like runneriess in Jec- |
~ tion molds.
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